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(57) ABSTRACT 

A method and apparatus for providing an adjustable length 
Surgical implant is provided, wherein the Surgical implant is 
readily adjustable by a Surgeon using a Surgical tool sized for 
use with the Surgical implant. Adjustment of the Surgical 
implant further requires a small incision through the skin 
prior to the adjustment of the length of the implant, such that 
the potential for infection is greatly reduces and the associ 
ated trauma of Surgery is lessened for the patient. 
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500 
Provide an implantable body 

502 
Attach a first rod with a rack 

mechanism to the upper portion 
of a patient's Spinal Column 

504 
Attach a Second rod to the lower 

portion of a patient's spinal Column 
and to the implantable body 

506 
Provide a pinion mechanism associated 

with the implantable body suitable formating 
With the rack mechanism Such that the 
length of the first rod may be altered 

Fig. 5 
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1. 

ADJUSTABLE LENGTH IMPLANT 

RELATED APPLICATIONS 

The present invention relates to U.S. patent application Ser. 5 
No. 11/050,256 entitled “Adjustable Length Implant”, filed 
on Feb. 2, 2005. 

FIELD OF THE INVENTION 
10 

The present invention generally relates to an adjustable 
Surgical implant of varying length, and more specifically 
related to a variable length adjustable Surgical implant for use 
in Scoliosis correction. 

15 

BACKGROUND OF THE INVENTION 

With the advent of biocompatible materials, the use of 
Surgical implants in the correction of physical disorders has 
grown to become commonplace. These implantable devices 20 
are typically sized to be as unobtrusive as possible, while still 
maintaining the desired end result. Using Such devices, 
numerous medical procedures can be accomplished that were 
impossible just years prior. 
One type of implantable device is used in the correction of 25 

abnormal spinal curvature. Inherent in all human spines is 
Some degree of curvature, as the spine is a highly flexible 
structure, capable of a high degree of movement and twist in 
a plurality of directions. Inherent in such flexibility, however, 
are instances where this curvature has becomes excessive. In 30 
Such situations, the use of Surgical implant devices becomes 
necessary. 
One Such example of excessive spinal curvature, namely 

lateral spinal deviation, is scoliosis. Scoliosis results in a 
sequential misalignment of the bones and intervertebral discs 35 
of the spine, and may result in pain, neurological disability or, 
in extreme cases, complete disability of a patient. The cause 
of Scoliosis may be idiopathic in nature, may be due to con 
genital developmental disorders, or may be the result of a 
neuromuscular disease such as cerebral palsy. 40 
A patient Suffering from scoliosis will have a curved spine 

exhibiting a concave and a convex side. Scoliosis correction 
Surgery generally requires that a plurality of hooks or screws 
are implanted into the spinal bones of a scoliosis patient. 
Attached to these hooks and screws are one or more adjust- 45 
able rods, wherein the length of the rod can be varied. In 
correcting mild cases of scoliosis a rigid rod arrangement can 
be implanted along the concave side of the spine Such that the 
rigid rod is used in maintaining the shape of the spine follow 
ing a manual straightening. For example, during an invasive 50 
Surgical procedure, a Surgeon will manually straighten the 
spine and then tension the rigid rod arrangement along the 
concave side of the spine. Following the orientation of the 
rigid rod along the concave side of the spine, the newly 
straightened spinal column will typically retain the new 55 
shape. In cases where several manual straightenings are 
required, a second rigid rod may be implanted along the 
convex side of the spine to aid in maintaining the position of 
the corrected spinal column. 

Existing spinal correction implants for use in correcting 60 
scoliosis typically have a mechanism wherein the length of 
the rods in the implants can be adjusted. Such adjustability is 
required because during the initial manual straightening the 
lengths of the rigid rods must be initially adjusted. Further 
more, when dealing with a patient requiring extensive spinal 65 
correction it is oftentimes necessary to approach total spinal 
straightening in stages. For example, an initial manual cor 

2 
rection by a Surgeon may be performed that roughly approxi 
mates the intended final position of the spine. After some 
period of time, a patient typically undergoes another Surgical 
procedure where the spine is again manually straightened and 
the length of the attached rods readjusted. Existing implanted 
rod adjustment is currently performed using a ratcheting 
mechanism wherein a large incision is made Such that the 
required ratcheting hardware can be inserted into the patient 
for use in adjusting the length of the rods. 

Additionally, as scoliosis correction Surgery is oftentimes 
performed on young patients, there exists a need to continu 
ally adjust the length of the Surgically implanted rods as the 
patient grows and the length of the spinal column increases. 
Traditional correction techniques thereby require that the 
patient undergo continual invasive Surgical procedures 
wherein the aforementioned ratcheting mechanism is used to 
adjust the length of the implanted Surgical rods to correct for 
the lengthening of the spinal column of a growing patient. 
Such medical procedures oftentimes require large incisions to 
gain access to the rod adjusting mechanism and result in 
patient trauma and the risk of infections. In light of these 
facts, the time period between length adjustments of 
implanted Surgical devices is oftentimes extended unneces 
sarily Such that the patient does not need to undergo the pain 
and inconvenience of an invasive Surgical procedure. 

SUMMARY OF INVENTION 

In light of the inherent problems regarding existing vari 
able length Surgical implants, a need exists for a system and 
method that allows incremental adjustments in implanted 
surgical devices wherein a minimally invasive surgical pro 
cedure is required. Using a minimally invasive procedure, a 
patient is not adversely affected by large Surgical incisions 
during adjustment of the Surgical implant thereby reducing 
patient discomfort and the risk of infections. Furthermore, 
employing an adjustable Surgical device that may be remotely 
adjusted in a minimally invasive manner results in a greater 
likelihood of a patient consenting to frequent adjustments of 
the device thereby offering greater medical benefit to the 
patient. 

Using the present invention an implantable body is pro 
vided wherein the implantable body has an adjustable rod 
associated with the body. The adjustable rod of the present 
invention may be adjusted using a Surgical tool, manipulated 
by a Surgeon, Such that the relative length of the adjustable rod 
may be readily changed. Following a change in length of the 
rod, a Surgeon may further fix the length of the adjustable rod 
again using an external Surgical tool that is not implanted in 
the body cavity of the patient. 

Using the present invention in Scoliosis corrective Surgery, 
the implantable body of the adjustable surgical instrument is 
affixed to one or more rigid rods attached to regions of the 
spinal column of a patient. In one embodiment, one or more 
rods associated with the present invention may be affixed 
using clamps, hooks, screws or some combination thereof to 
permanently affix one or more rods to a patient. During the 
initial installation, a Surgeon can manually straighten the 
spine of the patient and initially configure the length of the 
adjustable Surgical implant as necessary. In a case where large 
spinal corrections are required, at a later date the Surgeon may 
create a small incision over the region of the implantable body 
to gain access to the adjustment mechanism of the implant. 
Using a Surgical tool, the Surgeon can shorten or lengthen the 
implant as required. In light of this, a Surgeon can perform 
minute corrections to a patient over several minimally inva 
sive procedures Such that a straightened spinal column can be 
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had. Additionally, when used with pediatric spinal corrective 
Surgery, where a patient is still growing, a Surgeon can 
lengthen the Surgical implant as required due to the length 
ening of the spinal column of the patient. Again, the proce 
dure for lengthening the implant is such that only a small 
incision is required, wherein the incision is minimally inva 
sive for the patient. In light of this, a patient is likely more 
inclined to undergo Small incremental lengthening of the 
implant numerous times, as opposed to an invasive Surgical 
procedure necessary using the prior art. 

In accordance with one embodiment of the present inven 
tion, the adjustable rod of the Surgical implant can contain a 
set of gear teeth disposed along a region of its length. These 
gear teeth are sized and orientated to mesh with a pinion gear 
provide within the implantable body, such that a traditional 
rack and pinion arrangement is provided. The provided pin 
ion gear further includes a recessed region sized for accepting 
an external adjusting mechanism. For example, the recess of 
the pinion gear may be shaped to accept a Torx R style driver 
assembly. One skilled in the art will further recognize that 
numerous examples exist for use in transmitting mechanical 
energy to the adjusting pinion of the present invention. 

Further associated with the implantable body is a second 
rod, wherein the second rod is fixed in nature and further 
affixed to a region of the patient. For example, the adjustable 
first rod may be affixed to a first region of a patient’s bone, 
while the second fixed rod may be attached to an adjacent 
region of the patient’s bone. Uses of the present invention, as 
understood by on skilled in the art, include but are not limited 
to scoliosis correction, kyphosis correction, and long bone 
fractures. 

Following the adjustment of the length of the Surgical 
implant, the Surgeon may fix the length of the Surgical implant 
Such that the adjustable first rod does not move unnecessarily. 
This fixing of the adjustable rod can be completed using a 
various means including a set screw arrangement located 
within the implantable body. One skilled in the art will readily 
recognize, however, that numerous forms of length adjusting 
mechanisms, and adjustable rod affixing mechanism can be 
employed for use with the present invention. For example, in 
fixing the length of the adjustable rod aljam nut arrangement 
can be employed for use along the length of the adjustable rod 
Such that the length can be adequately affixed in a semi 
permanent manner. 

In an alternate embodiment of the present invention a Sur 
gical implant for use in Scoliosis correction of a spinal column 
is recited. In use, a first rod is affixed to the upper thoracic 
region of the spinal column of a patient. In mild scoliosis 
corrections, this first rod may initially be connected to the 
concave region of the spine. Disposed along a portion of the 
length of the first rod is a set of gear teeth. The first rod is 
associated with an implantable body, which contains a pinion 
assembly, wherein the pinion assembly meshes with the gear 
teeth of the forts adjustable rod such that a rack and pinion 
mechanism is formed. Upon rotation of the pinion, therefore, 
the rack, represented by the first rod, is free to move in or out 
of the implantable body such that the overall length of the 
apparatus changes. Rotation of the pinion may be provided 
using a Surgical tool, operated by a Surgeon, that meshes with 
a region of the pinion gear Such that rotational energy can be 
provided to the pinion. A second rod is further attached to the 
lumbar region of a patient's spine, and associated with an 
implantable body. During a scoliosis Surgical procedure, an 
initial incision is made such that the first and second rods, 
both associated with the implantable body, can be attached to 
specific regions of the spine. A manual spinal correction can 
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then be performed by the surgeon and the length of the sur 
gical implant adjusted accordingly. 
As the present invention is intended for Subcutaneous 

implantation in a patient, the use of biocompatible materials 
is in order. For example, the present invention can be con 
structed of Surgical grade stainless Steel, titanium, or numer 
ous plastics exhibiting the requisite properties. One skilled in 
the art will readily recognize that this is not an exhaustive list 
of applicable materials and is solely present to provide 
examples of acceptable materials for use in constructing the 
present invention. 

Following an initial manual spinal correction, and adjust 
ment of the rods associated with the implantable body, the 
adjustable rod may be affixed in place using a mechanical 
fastening device. Such a device may take numerous forms, 
including but not limited to a set screw arrangement. Further 
more the set screw may be sized such that the adjusting 
instrument used by a Surgeonto adjust the length of the device 
may further be used to operate the set screw. Additionally, the 
second rod may further be retained within the implantable 
body using a similar means or may be permanently affixed to 
the implantable body during construction. 

In an alternate embodiment of the present invention, a 
method is recited for providing an adjustable Surgical 
implant. In accordance with the method an implantable body 
is initially provided, wherein an adjustable rod is associated 
with the implantable body. Further associated with the 
implantable is an adjusting mechanism, Such that the adjust 
ing mechanism can be used in altering the length of the 
Surgical implant. The altering of the length of the surgical 
implant can be accomplished using numerous means, includ 
ing but not limited to a rack and pinion arrangement, wherein 
a Surgeon can operate the pinion gear Such that a rack asso 
ciated with the adjustable rod can move relative to the 
implantable body. 

In accordance with another aspect of the present invention, 
a method for correcting scoliosis of the spine is recited, 
wherein an implantable body is provided. Associated with the 
implantable body is a first adjustable rod attached to the upper 
portion of the spinal column and a fixed second rod attached 
to the lower portion of the spinal column. Upon operation of 
a pinion gear associated with the implantable body, and 
meshed with a rack mechanism along a portion of the first 
adjustable rod, the overall length of the surgical device can be 
altered to accommodate necessary changes in the device. 
Changes such as these may occur do to spinal corrections in 
the patient or due to growth of an pediatric Surgical patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is best understood with reference to 
the following description and accompanying drawings, 
wherein: 

FIG. 1 shows an illustrative embodiment of the present 
invention for use in spinal correction Surgery. 

FIG. 2 shows the adjustable length implantable body of 
FIG. 1 in more detail. 
FIG.3 shows an alternative embodiment of the adjustable 

length implantable body of the present invention. 
FIG. 4 shows the adjustable length implant of FIG. 3 in 

more detail. 
FIG. 5 is a flowchart illustrating the steps required in using 

the present invention in Scoliosis corrective Surgery wherein 
an adjustable Surgical implant is provided. 
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FIG. 6 is an illustrative example of a surgical device suit 
able for use in altering the length the Surgical implant of the 
present invention. 

DETAILED DESCRIPTION 

The present invention generally relates to an adjustable 
Surgical implant of varying length, wherein the length of the 
Surgical implant can be readily adjusted and more specifically 
related to a variable length adjustable Surgical implant for use 
in Scoliosis correction. 

Using the present invention during a Subcutaneous Surgical 
procedure, should future adjustments to the length of the 
Surgical implant be required, a small incision in the region of 
the adjusting mechanisms of the Surgical apparatus is all that 
is required for adjustment to the length, thereby eliminating 
the need for large incisions and extensive Surgical procedures. 

FIGS. 1 through 6, wherein like parts are designated by like 
reference numerals throughout, illustrate an example 
embodiment of a variable length Surgical implant according 
to the present invention. Although the present invention will 
be described with reference to the example embodiments 
illustrated in the figures, it should be understood that many 
alternative forms can embody the present invention. One of 
ordinary skill in the art will additionally appreciate different 
ways to alter the parameters of the embodiments disclosed, 
Such as the size, shape, or type of elements or materials, in a 
manner still in keeping with the spirit and scope of the present 
invention. 

FIG. 1 of the present invention is an illustrative embodi 
ment of one aspect of the present invention when used in 
spinal correction surgery. While described in the context of a 
spinal correction Surgical procedure, the present invention 
may be utilized in numerous Surgical endeavors as under 
stood by one skilled in the art, where a readily adjustable 
variable length Surgical implant is required. Furthermore, as 
the present invention is suitable for Subcutaneous implanta 
tion within a patient, the surgical implant 100 is constructed 
of a biocompatible material such that adverse infection or 
rejection by a patient’s body does not occur. 
As illustrated in FIG. 1, an implantable body 100 is in 

communication with an adjustable rod 102. In the present 
embodiment further associated with the implantable body 
100 is a second fixed length rod 106 affixed to the implantable 
body 100. The second rod 106 may be permanently affixed to 
the implantable body 100 during manufacture of the surgical 
implant 100, or may be inserted into the implantable body 100 
by a Surgeon and retained using a mechanical fastening means 
114. For illustrative purposes, the present embodiment illus 
trates a set screw arrangements for use as a mechanical fas 
tening means 114 for retaining the second rod 106. While 
useful for illustrative purposes, the use of a set Screw arrange 
ment is not intended to limit the potential mechanical fasting 
means which may be employed with the present invention. 

In one embodiment, the second rod 106 may be attached to 
the spinal column of a patient using anchoring screws 110. 
Furthermore, while used in spinal correction Surgery, the 
adjustable rod 102 may be affixed to a region of the spinal 
column of a patient using a clamping mechanism 108. Such 
anchoring screws 110 and clamping mechanisms 108 are well 
known by those skilled in the art when used during spinal 
Surgery. In use the Surgical implant 100 may be positioned 
along a concave or convex region of a patient's spine Such that 
the surgical implant 100 is located just below the skin of the 
patient. Additionally, should several corrections be required 
in a patient, two or more Surgical implants 100 in accordance 
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6 
with the present invention may be oriented along various 
region of the spinal column of a patient. 

Following orientation of the surgical implant 100 of the 
present invention, an initial length is set by a Surgeon. This 
initial length represents the length required after a manual 
manipulation of the spinal column of a patient. Following an 
initial manual manipulation and associated initial length 
determination, it oftentimes becomes necessary to adjust the 
length of the surgical implant 100 later in time. For example, 
following the growth of a pediatric patient, wherein the length 
of the spinal column increases, it is necessary to readjust the 
Surgical implant 100 to compensate for Such growth. In light 
of this, an adjusting mechanism 104 is provided. The adjust 
ing mechanism of the present invention may take numerous 
forms, such that the surgical implant 100 may be readily 
adjusted using a minimally invasive procedure. For illustra 
tive purposes the adjusting mechanism of the present inven 
tion is illustrated as a rack and pinion arrangement, as detailed 
in FIG. 2. 
The adjusting mechanism of FIG. 2 includes a pinion gear 

202 associated with the implantable body 100. The pinion 
gear is further associated with a set of gear teeth 204 disposed 
along a portion of the adjustable rod 102 such that said teeth 
form a rack mechanism. The gear teeth 204 disposed along a 
portion of the adjustable rod 102 are sized and orientated to 
mesh with the pinion gear 202 provided. Operating the adjust 
ing mechanism 104, made of the gear teeth 204 and pinion 
gear 202, thereby allows for the linear motion of the adjust 
able rod 102 relative to the implantable body 100 and the 
Subsequent change in length of the Surgical implant 100. 

Operation of the pinion 202 gear may be provided using a 
surgical instrument (not shown) sized to mate with a hollow 
recess 206 located within a region of the pinion gear. This 
hollow recess 206 may take numerous forms, as understood 
by one skilled in the art, such that a rotational motion of the 
Surgical tool, provided by a Surgeon, can be transmitted to the 
pinion gear 202. In one embodiment, the hollow recess 206 of 
the present invention included numerous groves along its 
length such that a correspondingly shaped Surgical tool (not 
show) can mate with said grooves to allow for power trans 
mission to the pinion gear 202. One such example of a Suit 
able hollow recess 206 configuration is a Torx(R) shaped 
recess, wherein a mating TorXR driver can be employed to 
cause the pinion 202 to rotate. In the alternative, the hollow 
recess 206 may be eliminated so long as a means for deliver 
ing rotational energy to the pinion 202 is provided. 

Following the rotation of the pinion 202, and the subse 
quent change in length of the adjustable rod 102, a Surgeon 
may lock the length of the adjustable rod 102 using a 
mechanical fastening means. In one embodiment, the 
mechanical fastening means can be a set Screw 112 disposed 
above the adjustable rod 102 such that upon tightening of the 
set screw 112 the adjustable rod 102 is captured within the 
implantable body 100 of the present invention. The set screw 
112 for use in the illustrative embodiment may further 
included a hollow recess (not shown) disposed within the set 
screw 112 which conforms to the hollow recess 206 provided 
in the pinion gear 202. Using Such an arrangement, a Surgeon 
can use the same Surgical tool (not shown) to adjust both the 
pinion gear 202 as well as the set screw 112. One skilled in the 
art will recognize, however, that the use of a set screw 112 is 
solely for illustrative purposes and numerous alternative 
mechanical fastening means may be employed in retaining 
the adjustable rod 102 such that the length of the adjustable 
rod 102 remains constant. 

Orientation of the implantable body 100 of the present 
invention is such that the hollow recess 206 of the pinion gear 
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202 is oriented toward the surface of the patient skin. In light 
of this, when the need arises to adjust the length of the Surgical 
implant 100, a surgeon simply needs to locate the hollow 
recess 206 of the pinion gear 202 and provide a small incision 
through the patients skin in the area of the hollow recess 206 
of the pinion gear 202 and mechanical fastening means 112. 
Location of the implantable body 100 and hollow recess 206 
is typically easily accomplished as in use the Surgical implant 
100 is generally located just below the patient’s skin. Follow 
ing Sucha Small incision, the mechanical fastening means 112 
may be loosened using a Surgical tool, and the pinion gear 202 
rotated to cause a lengthening or shortening of the adjustable 
rod 102 of the surgical implant 10. When the appropriate 
length is achieved, the Surgeon tightens the mechanical fas 
tening means 114 such that the adjustable rod 102 does not 
move out of position. During Surgical procedures wherein 
frequent adjustment of the Surgical implant 100 is required, a 
Subcutaneous port may be provided thorough the patients 
skin in the area of the implantable body 100 such that frequent 
incisions through the skin are no longer necessary. Such Sub 
cutaneous ports are well known by those skilled in the art. 

FIG. 3 shows an alternative illustrative embodiment used 
in spinal correction Surgery where an adjustable length 
implant is required. For illustrative purposes the Surgical 
implant 300 of FIG. 3 is arranged for use in spinal correction 
Surgery. Such an arrangement is for illustrative purposes only, 
and is not intended to limit the scope of use of the present 
invention. The implantable body 300 of FIG.3 is such that the 
adjustable rod 102 and the second fixed rod 106 are located in 
a side by side arrangement. Following adjustment of the 
adjustable rod 102 using an adjusting mechanism 304 the 
adjustable rod 102 moves past the fixed second rod 106. The 
fixed second rod 106 may be permanently affixed to the 
implantable body 300 or may be inserted and locked into 
place by a Surgeon using a mechanical fastening device 314. 
Furthermore, following adjustment of the length of the 
adjustable rod 102, the adjustable rod may be affixed in place 
using a mechanical fastening device 312. 

FIG. 4 shows an enlarged view of the implantable body 300 
and the adjustable rod 102. The arrangement in FIG. 4 is such 
that the fixed second rod 106 and the adjustable rod 102 are 
located in a side by side arrangement. Such an arrangement 
offers the benefit of a decreased implantable body 300 size 
such that the surgical implant 300 is less obtrusive when 
implanted in a patient. For illustrative purposes a rack and 
pinion mechanism is shown for altering the length of the 
adjustable rod 102. Along a portion of the adjustable rod 102 
are a set of gear teeth 304 which are sized and orientated to 
mate with a pinion gear 302 located within the implantable 
body 300 of the present invention. Upon the provision of a 
mechanical force on the pinion gear 302 by a Surgeon using a 
Surgical tool (not shown) the pinion gear can rotate such that 
the length of the adjustable rod 102 is altered. Furthermore, 
the adjustable rod 102 may be affixed in place using a 
mechanical fastening device 314. Such as a set screw, when 
the appropriate length is determined. 

FIG. 5 is a flowchart illustrating the steps required in using 
the present invention in Scoliosis corrective Surgery wherein 
an adjustable Surgical implant is provided. In accordance with 
step 500 of FIG. 5, an implantable body is first provided. This 
implantable body can be manufactured of a biocompatible 
material suitable for implantation into the body of a patient 
Such that an adverse patient reactions does not occur. Further 
more, inaccordance with step 502 a first rod containing a rack 
mechanism disposed along a portion of the rod is attached to 
the upper spinal region of a patient. When used in Scoliosis 
corrective Surgery, this upper thoracic spinal region may be 
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located on a concave region, a convex region, or some com 
bination thereof of the patient’s spinal column. Additionally a 
second rod is attached to the lumbar region of a patients 
spinal column, wherein the second rod is further associated 
with the implantable body, in accordance with step 504. The 
second rod may be attached to the lower portion of the spinal 
column using various means, including but not limited to 
clamps, spinal fasteners and Screws. In accordance with step 
506, a pinion mechanism associated with the implantable 
body is provided, wherein the pinion mechanism mates with 
the rack mechanism of the first rod such that the length of the 
rod may be altered. The alteration of the length of the first rod, 
using the rack and pinion mechanism, can be accomplished 
by a Surgeon using a Surgical tool sized to mate with the 
pinion of the present invention. Furthermore, following the 
setting of the appropriate length of the adjustable rod, a 
mechanical fastening apparatus may be employed to affix the 
length of the adjustable rod Such that it does not move unin 
tentionally. One Such example of an appropriate fastening 
device is a traditional set Screw means, as understood by one 
skilled in the art. 

FIG. 6 is an illustrative embodiment of a surgical device 
600 for use with the present invention, wherein said surgical 
device 600 is sized and orientated to mate with the hollow 
recess provided in the pinion gear 202 illustrated in FIG. 2. In 
one embodiment, the surgical device 600 includes a housing 
604 capable of containing both a pinion driver 608 and a set 
screw driver 610. Both the pinion driver 608 and set screw 
driver 610, when used in conjunction with the surgical 
implant of the present invention, provide a means by which 
the length of the Surgical implant (not shown) may be 
adjusted. Further associated with the surgical device 600 is a 
torque transfer gear knob 622 which may be operated by a 
Surgeon to provide an adjustment in the Surgical implant. 

In use the surgical device 600 is orientated over the surgical 
implant. As the Surgical implant is typically orientated just 
below the skin of a patient, locating the position of the Surgi 
cal implant is readily accomplished by a Surgeon. Further 
more, a small incision through the patient’s skin may be 
provided such that the housing centering feature 602 of the 
surgical device 600 may be located above the surgical 
implant. The housing centering feature 602 is sized and ori 
ented Such that it captures the geometry of the Surgical 
implant allowing for Subsequent adjustment in implant 
length. 

Following capture of the Surgical implant a Surgeon can 
provide a downward force on the torque transfer knob 622 
such that the pinion gear lock 616 is released. Upon release of 
the pinion gear lock 616 the torque transfer knob 622 is 
rotated until the pinion driver 608 settles into the recess pro 
vided in the pinion gear (not shown). The downward force 
provided on the torque transfer knob 622 is then released 
wherein the torque transfer gear 614 is locked into place by 
the locking mechanism 616 associated with the housing cap 
620. Furthermore the pinion driver spring 618 exerts a force 
upon the pinion driver 608 and associated pinion driver 
mechanism 606 such that the pinion driving mechanism 606 
will engage the recess in the pinion of the Surgical implant 
(not shown) when the pinion driving mechanism 606 and the 
pinion gear recess are correctly orientated. 
The setscrew driver 610 is then inserted into the setscrew of 

the Surgical implant such that the setscrew of the Surgical 
implant can be loosened. Following the loosening of the 
setscrew of the Surgical implant the length of the Surgical 
implant can be adjusted. Such an adjustment can be accom 
plished by pushing downward on the torque transfer knob 622 
and rotating the torque transfer knob 622 appropriately. For 
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example, clockwise rotation of the torque transfer knob 622 
relative to the Surgical implant can result in the shortening of 
the implant length, while counterclockwise rotation of the 
torque transfer knob 622 results in a lengthening of the 
implant. One skilled in the art will readily recognize that the 
aforementioned relationship between torque transfer knob 
622 rotation and implant length can be readily reversed as 
dictated by the needs of the Surgeon or medical procedure. 
After the appropriate adjustment to the implant length has 
been accomplished, the setscrew associated with the Surgical 
implant is Subsequently tightened, using the setscrew driver 
610. Such that the length of the Surgical implant remains 
constant. A Surgeon may now remove the Surgical device 600 
and Subsequently close the incision using any number of 
means as understood by one skilled in the art. 
Numerous modifications and alternative embodiments of 

the present invention will be apparent to those skilled in the 
art in view of the foregoing description. Accordingly, this 
description is to be construed as illustrative only and is for the 
purpose of teaching those skilled in the art the best mode for 
carrying out the present invention. Details of the structure 
may vary substantially without departing from the spirit of the 
present invention, and exclusive use of all modifications that 
come within the scope of the appended claims is reserved. It 
is intended that the present invention be limited only to the 
extent required by the appended claims and the applicable 
rules of law. 

What is claimed is: 
1. An adjustable Surgical implant, said implant comprising: 
an elongated implantable body having a rectangular shape 

and including a first end having a first opening and an 
opposed second end having a second opening 

an adjustable cylindrical rod, associated with the first end 
of the implantable body such that a length of the adjust 
able cylindrical rod relative to the implantable body is 
adjustable, wherein a set of gear teeth are disposed on a 
portion of the adjustable cylindrical rod to form a rack 
mechanism; 

a second cylindrical rod affixed to the second end of the 
implantable body Such that a length of the second cylin 
drical rod relative to the implantable body is fixed; 

an anchoring screw disposed at an end of the second cylin 
drical rod to anchor the second cylindrical rod to a spinal 
column; 

an adjusting mechanism disposed at the first end of the 
implantable body and meshing with the rack mechanism 
of the adjustable cylindrical rod, wherein the adjusting 
mechanism is alterable following implantation of the 
Surgical implant to adjust the length of the adjustable 
cylindrical rod relative to the implantable body while the 
length of the second cylindrical rod relative to the 
implantable body is unchanged; 

wherein an end of the adjustable cylindrical rod is posi 
tioned between the first end and the second end of the 
implantable body as the length of the adjustable cylin 
drical rod relative to the implantable body is adjusted. 

2. The adjustable surgical implant of claim 1, wherein the 
adjusting mechanism is a pinion gear. 

3. The adjustable surgical implant of claim 2, wherein the 
pinion gearfurther comprises a recessed region, said recessed 
region configured for receiving a remote adjustment imple 
ment used in rotating the pinion gear. 

4. The adjustable surgical implant of claim 1, wherein the 
second rod is affixed to the implantable body using a 
mechanical fastening means. 
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5. The adjustable surgical implant of claim 4, wherein the 

mechanical fastening means for affixing the second rod is a 
Set ScreW. 

6. The adjustable surgical implant of claim 1, wherein the 
adjustable rod can be affixed in position using a mechanical 
fastening means. 

7. The adjustable surgical implant of claim 6, wherein the 
mechanical fastening means is a set screw. 

8. The adjustable surgical implant of claim 1, further com 
prising a remote adjustment implement, wherein said imple 
ment provides mechanical energy to the adjusting mechanism 
for uses in changing the length of the adjustable Surgical 
implant. 

9. An adjustable Surgical implant for use in Scoliosis cor 
rection of a spinal column, said implant comprising: 

an elongated implantable body having a rectangular shape 
and including a first end having a first opening and an 
opposed second end having a second opening 

a first cylindrical rod coupled to the first end of the implant 
able body such that a length of the first cylindrical rod 
relative to the implantable body is adjustable, wherein 
the first cylindrical rod comprises a rack mechanism 
disposed on a portion of the first cylindrical rod; 

a clamping mechanism disposed at a first end of the first 
cylindrical rod to clamp the first cylindrical rod to an 
upper thoracic region of a spinal column; 

a second cylindrical rod associated with the second end of 
the implantable body such that a length of the second 
cylindrical rod relative to the implantable body is fixed; 

an anchoring screw disposed at an end of the second cylin 
drical rod to anchor the second cylindrical rod to a lum 
bar region of the spinal column; 

a pinion mechanism associated with the first end of the 
implantable body, wherein said pinion mechanism is 
configured to mesh with the rack mechanism of the first 
cylindrical rod to provide post implantation adjustment 
of the Surgical implant, the pinion mechanism being 
configured to adjust the length of the first cylindrical rod 
relative to the implantable body while the length of the 
second cylindrical rod relative to the implantable body is 
unchanged, 

wherein a second end of the first cylindrical rod is posi 
tioned between the first end and the second end of the 
implantable body as the length of the first cylindrical rod 
relative to the implantable body is adjusted. 

10. The surgical implant of claim 9, wherein said implantis 
constructed of a biocompatible material. 

11. The adjustable surgical implant of claim 9, wherein the 
second rod is retained within the implantable body using a 
mechanical fastening means. 

12. The surgical implant of claim 11, wherein the mechani 
cal fastening means is a set screw. 

13. The surgical implant of claim 9, wherein the location of 
the first rod relative to the implantable body is fixed using a 
mechanical fastening means. 

14. The surgical implant of claim 13, wherein the mechani 
cal fastening means is a set screw. 

15. The surgical implant of claim 9, wherein the pinion 
mechanism further comprises a recessed region, said recessed 
region configured for receiving a remote adjustment imple 
ment used in rotating the pinion gear. 

16. The surgical implant of claim 9, further comprising a 
remote adjustment implement, wherein said implement pro 
vides mechanical energy to the adjusting mechanism for uses 
in changing the length of the adjustable Surgical implant. 
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